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Category E justifications 


Protocol 1 10 mice 

Pain and distress in 10 mice were produced from ionizing radiation. These 
could not be relieved because pain relievers are known to interfere with the 
body’s normal biological response to radiation and would thus confound 
the study. It is necessary to study the effects of ionizing radiation under 
those conditions that would occur in a military field of operations. 


Protocol 2 252 mice 

Radiation-induced injuries do cause some pain and/or distress in animals. 
We do not use drugs to control this pain as such drugs could alter the 
outcome of the experiments. Animals determined to be demonstrating 
acute morbidity are euthanized. 


Protocol 3 280 mice 

Since the purpose of these studies is to determine the effects of radiation 
and radioprotectants on the functions of the immune and blood-forming 
systems, we will be unable to use analgesics and anesthetics since they 
have effects on immune system function faltered cytokine expression) that 
would interfere with the interpretation of our results 


Protocol 4 435 mice 

There are no alternative procedures for irradiation because it is a unique 
stimulus that cannot be otherwise duplicated. Radiation itself does not 
cause pain or distress. In fact, radiation can alleviate the pain associated 
with cancer (Bateman, 1994; Ciezki and Macklis, 1995; Page, 1995; Sonoo 
et al., 1995; Thrall, 1995). Nevertheless, the sequelae of nausea, vomiting, 
and diarrhea cause pain and distress in humans in the early post- 
irradiation period, when lethal doses are used. However, mice are not 
susceptible to vomiting. Although radiation does not induce pain, animals 
in these experiments might experience pain and distress prior to death 
because of sequelae. To avoid possibly affecting survival/death outcomes, 
and ultimately LD50/30 and LD95/30 calculations, analgesics/sedatives will 
not be administered after challenge so as not to interfere with the clinical 
course of the disease. The attending veterinarian was consulted with 
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respect to the procedures described above, when they were used on 
previous protocols. 

Bacteria cause infections that cause discomfort either locally or 
systemically. Many pathogenic bacteria have unusual or even unique 
virulent characteristics, but they also have common attributes, including 
binary multiplication and penetration of tissues, and cause common 
responses and disease processes in animals, which cannot be mimicked 
readily by substitutes. Although, by necessity, there are animals included in 
the unaileviated pain-and-distress category in this protocol, there will be a 
conscious effort by the P.l. and animal care staff to provide as much 
additional consideration for the comfort and well-being of the animals as is 
consistent with the scientific integrity of the study. These studies are 
designed to assess the susceptibility and immune response to the combined 
effects of ionizing radiation and bacterial infection. There are no alternatives 
to the use of animals in these studies. Similarly, there are no alternatives to 
bacterial challenge or natural, radiation-induced infection, because protective 
immunity cannot be predicted from seroconversion alone at this time when it 
occurs. Moribund animals will be euthanized as indicated below to alleviate 
further pain and distress. 

Although we expect that test therapeutic agents will provide some relief to 
some of the mice, an alternative for these procedures would be to 
determine whether an analgesic could be used to relieve pain and 
discomfort. Although the opioid analgesics, butorphanol and 
bupenorphine, might be used to alleviate local pain associated with a local 
infection without altering the local inflammatory response {Swearengen et 
al. 1993), opioid analgesics are immunomodulatory (Pruett et al. 1992, 
Pasotti et al. 1993, Carr et al. 1994). Other, non-narcotic analgesics, such 
as indomethacin, are anti-inflammatory, so they would interfere with the 
inflammatory responses of the hemopoietic tissues to infections. 
Analgesics cause adverse effects on undamaged hematopoietic cells 
(Hollaender, 1960) and interfere with nicotinamide-adenine dinucleotide 
phosphate (NADPH) oxidase, a key polymorphonuclear leukocyte enzyme 
that is involved in the ability of these cells to phagocytize and kill bacteria 
(Moon et al., 1986). 
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Protocol 5 


1152 mice 


Radiation exposure results in various metabolic changes including loss of 
blood elements such as neutrophil. This may result in opportunistic 
infection and pain associated with such an infection. Since the purpose of 
these studies is to determine the effects of radiation and radioprotectants 
on the functions of the immune and blood-forming systems, we will be 
unable to use analgesics and anesthetics since they have been shown to 
have direct effects on immune system function and hence would interfere 
with the interpretation of our results. 


Protocols 1919 mice 

Exposure to different doses of radiation produces biologic effects, which 
may not be causing immediate pain, but can result in painful sequelae. In 
order to obtain results purely due to the potential radioprotectant under 
study, it is important not to treat the animals with analgesics or 
antipyretics. It has been reported that some of these agents interfere with 
hematological responses of the treated animals. Since hematological 
responses are also one of the main targets of radiation, treatment with 
agents other than the radioprotectant under study might lead to erroneous 
conclusions about the efficacy of the radioprotectant. The resulting 
uncertainty in the studies may necessitate repetition of the experiments 
that require additional animals. 


Protocol 7 2356 mice 

Exposing animals to radiation may cause distress in mice but at present 
there are no in vitro models to predict radiation protection. In mice, 
(Teskey, GC et al. Life Sci., 35, 1547,1984) and humans (Wu,JS. et al. Clin 
Oncol (R Coll Radiol). 18,;539, 2006), radiation has been reported to reduce 
pain and distress. Due to preclinical testing requirements mandated by the 
FDA, the development of new radiation countermeasure drugs destined for 
human use must be investigated in a rodent model, since it would be 
unethical to irradiate healthy humans. 
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Protocol 8 


4,962 mice 


The use sedatives and analgesics will be used with a degree of caution and 
on an individual animal-in-need basis. Reasons for our proposed limited 
use of sedatives and analgesics only in cases of severe pain/discomfort 
are as follows: (1) in mice, clinical signs of minimal or even moderate 
pain/discomfort have the potential to interfere with the identification of 
clinical signs and alter the hematological and survival responses of the 
treated animals, and (b) the use and analgesics and anesthetics on an 
individual basis might interfere with basic functional elements of the 
irradiated animal's innate and acquired immune system, in this regard for 
example, there is a wealth of information that clearly documents the effect 
of sedatives and opiates on neutrophil production and function. 
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